Dearth of glutamate transporters contributes to striatal excitotoxicity.
Since excitotoxicity is hypothesized to contribute to cell death in Huntington's disease (HD), we examined the susceptibility of striatal and hippocampal neurons to glutamate-induced cell death. Striatal cultures were more susceptible to glutamate-triggered toxicity than sister hippocampal cultures. Dose-response curves were equivalent when secondary toxicity was blocked with application of the NMDA receptor antagonist, MK801, or enhanced with the pan-specific glutamate transport blocker, TBOA, following excitotoxin removal. TBOA failed to alter the dose-response characteristics of striatal excitotoxicity, ruling out reverse operation of glutamate transporters. Striatal cultures expressed less EAAC1 and less membrane-associated EAAC1, GLT1, and GLAST than hippocampal cultures. Antisense down-regulation of EAAC1 increased the sensitivity of hippocampal cultures to glutamate, indicating that this transporter can act as an important neuroprotectant. Thus, the relative expression levels of glutamate transporters, even in parts of the brain where they are considered adequately expressed, appear to influence the sensitivities of different neuronal populations to excitotoxicity.